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© A computer system is disclosed for carrying out 
portfolio management investment functions. A num- 
ber of operations computers are connected via a 
communications network to user systems and use a 
star network to fixed disk drive and tape drives. A 
development computer controls functions of the op- 
erations computers and user accesses, vja the com- 
munications network. Complete versatility is thus 
achieved for portfolio management investment func- 
tions, batch processing and word processing. The 
operations computers are connected directly to 
switched or leased lines for reception and process- 
ing of parameter values. Any missing values are 
estimated, and calculated fund values are transmit- 
ted directly to the user systems on a regular basis. 
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A COMPUTER SYSTEM FOR PORTFOLIO MANAGEMENT INVESTMENT FUNCTIONS 



The present invention relates to a computer 
system for performing real-time transaction pro- 
cessing for portfolio management investment func- 
tions in an environment where associated functions 
such as word processing and batch processing are 5 
required, in addition to other applications functions. 

Heretofore, because of the difficulties in con- 
trolling user accesses and in handling functions 
from time to time requiring large processing power 
requirements, a hierarchiaJ computer system is 10 
used, such as that described in European Patent 
Specification No. 0082225 B1. In such systems, 
however, computer or memory faults may be ex- 
tremely disruptive and accessing information may 
be difficult. Such problems are unacceptable in a 75 
portfolio management investment system where it 
is essential that users have access at all times to 
available information. 

A further problem with known computer sys- 
tems for performing portfolio management invest- 20 
ment functions is the regular updating of databases 
with values for portfolio parameters such as equity 
values, and making such information available to 
users very soon after it has been received. 

The present invention is directed towards pro- 25 
viding a computer system for handling portfolio 
management investment functions and other asso- 
ciated functions such as word processing and 
batch processing functions which provides for 
quick user access to stored information, for con- 30 
tinuity of operation in the event of faulty operation 
of hardware and for regular, uninterrupted updating 
of databases 

According to the invention, there is provided a 
computer system comprising an operations com- 35 
puter arranged to perform portfolio management 
investment functions, the operations computer be- 
ing connected via a communications network to 
user interface devices, characterised in that:, 
the computer system includes at least two oper- 40 
ations computers; 

the operations computers are connected by a clus- 
ter controller to a cluster of fixed disk drives and 
back-up tape drives; 

the system further comprises at least one control 45 
and development computer connected to the oper-. 
ations computers via the communications network 
for controlling access of enquiries and inputs for 
portfolio management investment functions from 
the user interface devices to a selected operations so 
computer, for programming and updating stored 
processing values for portfolio investment oper- 
ations of the. selected operations computer, and for 
directing use of the or each other operations com- 
puter for word processing or batch processing 



functions; 

the system includes modulation and demodulation 
devices operating on telecommunication lines and 
connected directly to the selected operations com- 
puter for reception of real-time information includ- 
ing current values of portfolio investment param- 
eters, the modulation and demodulation devices 
being arranged to receive said information auto- 
matically and to verify that the information is in a 
pre-defined format; and 
the selected operations computer comprises:- 
an input interface circuit for receiving and storing in 
random access memory said information; 
a comparator circuit for verifying rf values for all of 
a pre-defined list of parameters have been re- 
ceived; 

a processing circuit having means for estimating 
values of parameters for which values have not 
been received based on a stored next previous 
value for that parameter and on current market 
indicators, and for storing estimated values in ran- 
dom access memory, the processing circuit also 
comprising means for calculating fund prices based 
on the parameter values stored in random access 
memory; and 

an output interface circuit for generating a report 
for said fund prices and for automatically transmit- 
ting said report to the user interface devices via the 
communications network. 

In one embodiment, the cluster controller com- 
prises a star network. 

Ideally, the processing circuit comprises means 
for estimating parameter values of Government 
Stocks based on a determination of the relevant 
coupon rate, number of days since the previous 
dividend issued and of the capital element 

TTie invention will be more clearly understood 
from the following description of a preferred em- 
bodiment thereof, given by way of example only 
with reference to the accompanying drawings, in 
which; 

Fig. 1 is a block diagram of a computer system 
of the invention; 

Fig. 2 is a block diagram of portion of the 
system; and 

Rg. 3 is a flow diagram illustrating operation of 
the system. 

Referring to the drawings and initially tol^igs 1 
and 2, there is illustrated a computer system for 
portfolio management investment functions accord- 
ing to the invention indicated generally by the 
reference numeral 1. The computer system 1 com- 
prises four operations computers 2 interconnected 
by a cluster controller, namely a star network 3 
having four nodes. Two of the computers 2 are of 
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64 Mbytes memory capacity and four m.i.p.s. 
(million instructions per second) processing capac- 
ity, the other two being of 32 Mbyte memory 
capacity and 1.6 m.i.p.s. processing capacity. The 
operations computers 2 are connected by the star 
network 3 to two fixed disk drives 5 and to two 
back-up tape drives 6, having a combined memory 
capacity of 5 Gbytes. 

The operations computers 2 are connected by 
a communications network 10 to user interface 
devices in an in-house user system 11, and in 
remote user systems 12. Direct cable connections 
1 3 are used for the in-house user system 1 1 and 
leased lines 14 are used for the remote user sys- 
tems 12. The operations computers 2 are arranged 
to be also connected directly, by-passing the net- 
work 10 to remote information sources 15 via 
switched lines and to remote information sources 
16 via leased lines 14. The optional connections 
are illustrated by switches 17. Modems 18 (only 
one of which is illustrated) are used for the 
switched and leased lines. 

In addition to the operations computers 2, the 
data processing system 1 also includes develop- 
ment computers 20 having memory disks 21, for 
carrying out development work including coding of 
programs, controlling access to the operations 
computers 2 and developing and enhancing the 
structure of databases of the operations computers 
2. Such work is carried out via the network 10. 

Referring now to Fig. 2, the in-house user 
system 11 is illustrated in more detail. The user 
system 11 comprises a number of micro-comput- 
ers 25 having associated printers 26, and a number 
of terminals 27, some of which have associated 
printers 28. There are also printers 29 connected 
directly to the network 10. 

In operation, two of the operations computers 2 
perform on-line applications processing functions, a 
third is used for batch processing of reports and a 
fourth carries out word processing functions. Any of 
the operations computers 2 may access the fixed 
disk drives 5 and tape drives 6 for access to stored 
data. Each operations computer 2 has access via 
the star network 3 to the other operations comput- 
ers 2 to allow transfer of data if the functions of an 
operations computer 2 are to be transferred to 
another operations computer. In this case, data is 
written to the fixed disk drives 5 and read by the 
relevant operations computers 2The network 10 is 
arranged by the development computers 20 to 
direct user access to whichever of the operations 
computers 2 is required. 

The information sources 15 and 16 are con- 
nected directly to the relevant operations computer 
because the network 10 is arranged to handle user 
access codes, which codes would not be used by 
information sources. 
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In this case, one of the operations computers 2 
is arranged to carry out processing functions for a 
portfolio management investment system and is 
connected to a leased line 14 for a remote informa- 

s tion source 16 and to a switched line for a remote 
information source 15. 

Generally, such functions involve real-time pro- 
cessing of transactions including deals, bargains, 
money in and money out, transfers, rights, bo- 

io nuses, currency switches and broker settlements. 
• In addition, databases are updated with information 
on a daily basis regarding various bond and equity 
prices. Such prices are received both from stock 
brokers within the particular country and from for- 
ts eign information sources. The portfolio manage- 
ment investment functions include the carrying out 
of unitised valuations, distribution processing, the 
handling of enquiries, the carrying out of commis- 
sion analysis and management reporting, the carry- 

20 ing out of client/stock analysis reporting (including 
asset distribution) and broker settlements. The out- 
puts from the system consequent to such functions 
include the printing of advice notes, of contracts, of 
client performance reports, of dividend vouchers 

25 and of schedules. 

In order for such functions to be effective it is 
essential that the computer system 1 include 
stored databases which are updated regularly, at 
least once a day and preferably more often than 

30 this. In order to do this, one must use information 
not only from local stock markets but also from 
international stock markets throughout the world. 
This has heretofore been quite a difficult problem 
because of the time differentials of countries. 

35 In this embodiment, the information sources 16 

are within the country and the information sources 
15 are abroad. 

Information relating to the local stock market is 
transmitted late in the evening when the stock 

40 market has closed. This information is transmitted 
to an operations computer 2 during normal working 
hours. 

Information from many foreign countries be- 
comes available only during night-time and the 

45 computer system 1 is arranged to receive such 
information according to the procedure of Fig. 3. 
Firstly, in step 30 the modems 18 are programmed 
to automatically answer and to receive a request 
for transmission, of information from the information 

so source 15. The modem 18 is also arranged to carry 
out error detection comparisons in step 31 and to 
subsequently re-transmit the verified information to 
. the relevant operations computer 2 in which ft is 
temporarily stored in step 32 in memory namely, a 

55 relational database of the fixed disk drives 5. The 
relevant operations computer 2 then carries out a 
check in step 33 to see if all of the required 
information (in this case values of various financial 
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parameters including stock and equity values) is 
received. If some of the information is missing, the 
operations computer 2 estimates the values by 
carrying out calculations based on previous values 
for that parameter and stored algorithms (step 34). 5 
For example, in the case where the value of a 
Government Stock is not available, the operations 
computer 2 estimates the present interest for Gov- 
ernment Stock and takes into account the previous 
capital element of the stock. Using this information 70 
and other information including the coupon rate 
and the number of days since the last dividend, the 
operations computer 2 will determine the income 
element which in turn leads to estimation of the 
Government Stock value. In step 35 the estimated 75 
values are then stored in the relational database, 
together with the stored information which has 
been received. The operations computer 2 then 
carries out various calculations in step 36 to deter- 
mine fund prices based on the stored values. Such 20 
fund prices include both bid and offer official and 
market rates for various funds which comprise a 
portfolio of stock and equity values. 

Using pre-defined layouts, the operations com- 
puter 2 in step 37 generates a report of the cal- 25 
culated fund values and stores the report in the 
disk drive 5 and simultaneously transmits the re- 
port to the network 10 which transmits it for printing 
on the printers 26, 28 and 29 of the in-house user 
system 11 which have been arranged to receive 30 
the information. Further, the reports are transmitted 
via the leased lines 14 to the remote user systems 
12 for storage, or printing, as desired. 

The other operations computers meanwhile 
carry out word processing and batch processing 35 
functions for the portfolio management investment 
system and other applications functions for an in- 
vestment bank. 

It will be appreciated that the computer system 
1 provides users with completely up-to-date in- 40 
formation immediately on starting work in the 
morning. This information is provided not only to 
in-house users but also to remote users, for exam- 
ple, in regional branches of an investment bank. 
The functions are carried out automatically, without 45 
user intervention. 

By storing the fund value reports in the disk 
drives 5 and in the back-up tape drive 6, there is 
little chance that the information will be lost or 
destroyed and is easily available for users to ac- so 
cess during a working day. The computer system 1 
is not dependent on receiving real-time values for 
all parameters before the various fund value reports 
are prepared and there is thus little chance of 
disruption in preparation of these reports. By using 55 
switched lines and automatically programmed 
modems, the information may be received at any 
time during day or night, thus facilitating reception 



of information from all countries of the world. 

Because the operations computers 2 are con- 
nected to user systems via a network which is 
controlled by development computers, complete 
versatility is achieved by optimum selection of the 
uses for the operations computers 2 according to 
their processing and memory capacities and func- 
tion requirements. As the operations computers 2 
are connected to the disk drives and tape drives 
via a star network, faulty operation of any one 
computer will not prevent access to stored informa- 
tion and will not thus disrupt operation of the com- 
puter system 1. 

What has been achieved by the arrangement 
of the computer system 1 are the advantages of 
full redundancy for avoidance of problems caused 
by faults without the expense of having standby 
computers. The computers which are not used for 
applications processing are used for word process- 
ing and batch reporting, all of which work is re- 
quired for a portfolio management investment sys- 
tem and other systems of an investment bank. For 
example, batch processing may involve generation 
of a personalised letter to every client informing 
them of new products, or reporting on portfolio 
performance. By the arrangement of dial-up con- 
nections to information sources, and the manner in 
which the information is handled in the operations 
computers, personnel of an investment bank and 
their agents may carry out their work using up-to- 
date information, which information is crucial for 
making investment decisions and advising clients. 

Claims 

1. A computer system (1) comprising an operations 
computer (2) arranged to perform portfolio manage- 
ment investment functions, the operations com- 
puter (2) being connected via a communications 
network (10) to user interface devices (11,12), 
characterised in that, 

the computer system (1) includes at least two 
operations computers (2); 

the operations computers (2) are connected by a 
cluster controller (3) to a cluster of fixed disk drives 
(5) and back-up tape drives(6); 
the system (1) further comprises at least one con- 
trol and development computer {20) connected to 
the operations computers (2) via the communica- 
tions network (10) for controlling access of en- 
quiries and inputs for portfolio management invest- 
ment functions from the user interface devices 
(11,12) to a selected operations computer (2), for 
programming and updating stored processing- val- 
ues for portfolio investment operations of the se- 
lected operations computer, and for directing use 
of the or each other operations computer (2) for 
word processing or batch processing functions; 
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the system (1) includes modulation and demodula- 
tion devices (18) operating on telecommunication 
lines (14) and connected directly to the selected 
operations computer (2) for reception of real-time 
information including current values of portfolio in- s 
vestment parameters, the modulation and demodu- 
lation devices (18) being arranged to receive said 
information automatically and to verify that the in- 
formation is in a pre-defined format; and 
the selected operations computer comprises:- 10 
an input interface circuit for receiving (30,31 )and 
storing (32) in random access memory said in- 
formation; 

a comparator circuit for verifying (33) if values for 

all of a pre-defined list of parameters have been 75 

received; 

a processing circuit having means for estimating 
values (34) of parameters for which values have not 
been received based on a stored next previous 
value for that parameter and on current market 20 
indicators, and for storing (35) estimated values in 
random access memory, the processing circuit also 
comprising means for calculating (36) fund prices 
based on the parameter values stored in random 
access memory; and 25 
an output interface circuit for generating ' (37) a 
report for said fund prices and for automatically 
transmitting said report to the user interface de- 
vices via the communications network. 

2. A computer system (1) as claimed in claim 1 30 
wherein said cluster controller comprises a star 
network (3). 

3. A computer system (1 ) as claimed in claims 1 or 
2, wherein the processing circuit comprises means 

for estimating (34) parameter values of Government 35 
Stocks based on a determination of the relevant 
coupon rate, number of days since the previous 
dividend issued and of the capital element. 

• 40 
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